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Halma Water Management

Background to

| eak Noise
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Noise Sources m

Halma Water Management

O Leakage

O Partial obstruction of pipe bore (foreign object)
O Consumption

O Pressure reducing valves (PRV’S)

O Partially closed valves (throttled or passing)

O Close proximity of main to sewer/culvert pipe
O Changes in pipe diameter

O Water pumping

O Electrical interference

O Pipe lining
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Leak Noise Quality

Q Important Factors
O Clarity
O Strength

O Good Leak Noise
O Clear, light & easy to distinguish
Q Strong & easy to hear

Q Poor Leak Noise
O Dull, muffled & difficult to distinguish
QO Weak & difficult to hear

Halma Water Management
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Vibration and Pressure Wave HWM

Halma Water Management

Mechanical
Short section of water filled pipe vibration

1

Pressure wave

Rupture
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Hard Backfill Diagram
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Soft Backfill Diagram
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Complete Rupture Diagram 5%

Halma Water Management

Pressure within pipe is lost

g b
\Complete

rupture
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Small Rupture Diagram VAN

Halma Water Management

I
Pressure
maintained
within pipe
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Material Types E__m

Halma Water Management

O Steel O Hardest
Q Iron

O Copper

O Asbestos Cement

O Lead

O PVC

O Polyethylene O Softest
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Leak Noise Factors HWM

Halma Water Management

Factors producing good
guality leak noise

Factors producing poor
guality leak noise

High water pressure

Low water pressure

Hard backfill Soft backfill

Small rupture Split mains
Clean pipes Encrusted pipes

Metallic pipes Soft/Lined pipes

Small diameter pipes

Large diameter pipes
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Halma Water Management

Correlator Terminology
& Principles
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Correlation HWAM

Halma Water Management

To obtain a good correlation display, noise MUST
be heard at each sensor.

Similar Dissimilar

sounds sounds
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Correlation HWM

Halma Water Management

We must give the correlator basic information for
the correlator to give us a result :-

 Distance
* Pipe Diameter
* Pipe Material

 Velocity (generally automatically calculated)
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Correlation Formula E_m

Halma Water Management

L=D - (Vx Td)
2

L = Leak position (m) (metres)
D = Length of pipe (m) (metres)
V = Velocity of sound along pipe (m/ms) (metres per millisecond)

Td = time delay (ms) (milliseconds)
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Correlation Calculations VA

Halma Water Management

L=D-(VxTd)
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Time Delay HWM

Halma Water Management

If a leak was exactly midway between the two

correlation points, the noise pattern would be iden tical.

If a leak correlated is closer to one sensor then t here Is
a “Time Delay” (of only a fraction of a second) for noise

to reach the furthest sensor.

The smaller the “Time Delay” the more accurate

the result
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Factors Affecting Velocity m

Halma Water Management

Velocity is the speed at which sound travels

through a pipe

O Material - Metallic faster, Plastics slower

O Size - The larger the pipe the slower the velocity
O Age (Internal Condition)

O Repairs (Mixed Materials)
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Correlation Formula HWM

Halma Water Management

D =100m, v=1m/ms, Td = 80ms towards blue

Substitute in correlation formula

L =100 - (1 x 80)
2
- 100 - 80 Order of calculation
2 1. Multiply
=20 2. Subtract
5 3. Divide
= 10m (Blue)
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Calculating With Wrong Distance 5205

Halma Water Management

IF Velocity = 1.28, Time Delay = 28.2 & Distances ¢ hange from 150, 145, 120m

L=150 - (1.28 x 28.2)

2

L=145 - (1.28 x 28.2)

2

L=120 - (1.28 x 28.2)

2

L=150 - 36.09 L=113.91 Length=56.95m
2 2

L=145 - 36.09 L=108.91 Length=54.45m
2 2

L.=120 - 36.09 L=83.91 Length=41.95m
2 2
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Calculating With Wrong Velocity I

Halma Water Management

IF Time Delay = 28.2, Distances 150m & Velocity cha nge from 1.28, 1, 0.4

L=150 - (1.28 x 28.2) L=150 - 36.09 L=113.91 Length=56.95 m

2 2 2

L=150 - (1 x 28.2) =150 - 28.2 L=121.8 Length=60.90 m
2 2 2

L.=150 - (0.4 x 28.2) =150 - 11.28 L=138.72 Length=69.36 m
2 2 2
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Calculating With Small Time Delays =4}

Halma Water Management

Advantages of having the leak in the central positi on between sensors

when unsure of the velocity of the pipe.

IF Time Delay = 1.4, Distances 150m & Velocity chan ge from 1.28, 1, 0.4

=150 - (1.28 x 1.4) =150 -1.792 L=148.21 Length=74.10 m
2 2 2

=150 - (1 x 1.4) L=150-1.4 L =148.60 Length=74.30 m
2 2 2

=150 - (0.4 x 1.4) L=150 - 0.56 L=149.44 Length=74.72 m
2 2 2
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Calculating With Large Time Delays =~ N4}

Halma Water Management

The leak position in these examples is closer to on e sensor than the other,

therefore a larger Td

IF Time Delay = 31.3, Distances 150m & Velocity cha nge from 1.28, 1, 0.4

=150 - (1.28 x 31.3) L=150 - 40.06 1L=109.94 Length=54.97 m

2 2 2

L=150 - (1 x 31.3) =150 -31.3 L=118.70 Length=59.35m
2 2 2

=150 - (0.4 x 31.3) =150 - 12.52 L=137.48 Length=68.74 m
2 2 2
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Halma Water Management

Rubbish In

Rubbish Out
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Halma Water Management

Basic on Site Setup
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Sensor Positioning 5%

Halma Water Management

Move Red away from suspected leak

Move Blue away from suspected leak

''''' Achieve a centrally located correlation for a more accurate result
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Sensor Positioning 5%

Halma Water Management

“Out of Brackets” at Red

Would give leak position Om at Red '

“Out of Brackets” at Blue

' Would give leak position Om at Blue
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Sensor Positioning 5%

Halma Water Management

Second correlation would give

leak position here \

Move Red sensor to confirm correlation

First correlation would give leak position here on tee
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Distance Measuring I

Halma Water Management

First Distance Measured = 170m
Second Distance Measured = 220m

Error Would Have Been = 50m

A HALMA COMPANY



Distance Measuring I

Halma Water Management

60 m

First Measurement = 110 m

Second Measurement = 190 m

Error Would Have Been =80 m
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Distance Measuring I

Halma Water Management
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S
Halma Water Management

Qutstations
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Outstations m

Halma Water Management

1 - On/ Off
2 - Sensor
3 - Aerial
4 - Charge / Headphones

A HALMA COMPANY



Outstations m

Halma Water Management

The outstations are turned on via the small button
on the Front

Press once and the green LED button will flash

To turn outstation off, hold down button for two
seconds, the green LED will stop flashing
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Outstations HWM

Halma Water Management

You can listen direct at the outstations via the
headphones. This can only be done when no correlatt  on

IS taking place

To check the sensor is working ok perform a “tickle test”
Plug both sensor and and headphones into the outsta  tion
Gently rub your finger over the sensors magnet, you

should be able to here crisp, clean sound. Ifnoso  und s
heard you may have a fault and will not correlate ¢ orrectly
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Halma Water Management

Interface Unit
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Interface Unit HWM

Halma Water Management

1 - Headphones
& charging

2 - Sensor
3 - Aerial
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Halma Water Management

Charging
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by

Halma Water Management

The interface unit is charged from flat in 6 hours
The outstations are charged from flat in 5 hours

The batteries can’t be overcharged
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Charging HWM

Halma Water Management

After connecting charger cables ......

The interface unit will turn ON__ automatically.
The interfaces large green LED will light
constantly while charging, then flash rapidly
when almost fully charged.

The outstations will turn ON___ automatically. The
outstations green LED will light constantly

while charging, then flash rapidly when almost
fully charged.

All units automatically turn off when unplugged
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Halma Water Management

Setting Up
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Setting Up

_ DigiCaLL

Ele Edit View Options Settings Mode Advanced Features Help

1= 5

DEH S 2R B0 B da|m 7|02

~ Correlation Result

4

L
i i

Initialisation

Opening COM2

Communicating with Interface Unit

L

A

"
v

)
I e ——
~ Interface Unit Status ~Fil ~ File Name
Close I -
" Pipe Material i ~ Comelation
~ Peak Suppression | Elapsed Time
Presets STERT
Set Start Pomt | Hemaove I IN — :J Processing
R [ [

Start the DigiCall software on PC

..
Halma Water Management
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Setting Up SEZE

Halma Water Management

Initialisation

X Opening COM2 _
Depending on PC you

Commuricating with Interface Uit

I

Could not open the selected COM port.

may have to change

com port

— DigiCALL

Please select another port. File Edit “iew Options BEERGGEN Mode Advanced Features Help

D E."' n % k oM Port Bl COM 1
Length Units » oM 2 —
Close Comelation Fesult Tirme Units » COM 3
| Radio Power L4 oM 4 r
Pipe F
Filters
Correlation

Sensor Combination
Yelocity Calculation

Y
—
il .
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Halma Water Management

Main Screen
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Main Screen HWM

Halma Water Management

=101 x|

File Edit Vew Options Settings Mode Advanced Features Help
DEH & 2% RO FBI?aa P Qi ?m
e

~ Correlation Result

7 [2] 7

1 =
/

7 =
? LRI L] LR ?
A &1

~ Interface Unit Sta:us4E| ~ Filter Settings—EI ~ Conelation |nfo;maﬁon—|§| ~ File Name 11
6] _— i Hian Time Delay $ |
i s TOPEN W | OPEN
CI— Y SNR ]

Pipe Matenal — Correlation
~ Peak Suppressian4|§| i Elapsed Time
Presets START
Get Start Point I Femaye I IN ohe EI Processing
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Main Screen

1 - Tool bar

2 - Correlation display

3 - Red outstation status

4 - Blue outstation status
5-Zoomin/ out

6 - Leak distance from red sensor
7 - Leak distance from blue sensor
8 - Interface unit status

9 - Filter settings

10 - Correlation information

11 - Correlation file name

12 - Peak suppression option

13 - Start / stop correlation

by

Halma Water Management
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Main Screen WM

Halma Water Management

Indicates full battery

rr——

- Battery Level ‘Battery Level
] ) p)
. T ) Radio Power i Y ) Radio Power
IS

i Sensor Connection i Sensor Connection

- Battery Level - Battery Level

i T’) Radio Power @ T Radio Power
/ i Sensor Connection i Sensor Connection

/

/
Indicates high radio power Indicates nothing working

Jislow ) is high or not communicating
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Halma Water Management

Performing a Correlation
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Performing a Correlation AN

Halma Water Management

Correlation Setup

e Click on “Start” from
ettings Survey Range

Pipe f* Standard (0.8 2] ;

" Medium [ 25%] maln Screen,
Sensor < il ] . y
then click “Sensor
ITI Cancel |

Sensor Selection N Select Sensor

combination, then

A &

click “Ok”, then

: g = : i click “Ok” again
» l c l _

from the screen

above
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Performing a Correlation lally

Halma Water Management

1 - Cursor (highest peak)
2 - Moves cursor to far left
3 - Moves cursor left

4 - Centres cursor on leak position

| i) | D QURA| 5 Moves cursor right
2H3Haf|sHe 7
I 6 - Moves cursor to far right
—Filter Settings 8 | - Corelation Information 9| 7 -Zoom in/ out
Low High .
Time Delay | 0.0016 s . .
S e[ EEN e 8 - Filter settings
Pipe Matenial SNR | 31 ] ] ]
| Cast lion Elpsed Tme | 000038 | 9 - CoOrrelation information
Presets . . .
[Custom ~] Processing | - SNR (Signal Noise Ratio)
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Pipe Data

Correlation Setup

Settings

Pipe

<

— Survey Range

% Standard [ 0.8 |

Sensor

 Medium [ 2.5 2]
™ Long[4.2z]

k. I Cancel |

Pipe Settings

Click on “Start” from

main screen,

then click “Pipe”

i Material Key, Matenal, Length, Diameter, Welocity

Add | ————

Cancel |

Click on “Add”

Halma Water Management
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Pipe Data WM

Halma Water Management

) — Click on “Material” and
Enter Pipe Segment X
M aterial highlight correct material
IEastIn:nn j—_
Length ] L ’
100 Click in “Length” and enter
m
F
Diameter - correct length
100 i
Welocit . )
1‘2;;”’ Click in “Diameter” and enter
s
~~ correct diameter
k. Cancel

Then click “Ok”
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Pipe Data VAN

Halma Water Management

Pipe Settings

i Material key, Matenial, Length, Diameter, Velocity

W Castlron

Add

10000 m

Edit

100 mam

Remove |

1280 m/s

T
|

ok |

Cancel |

Pipe Settings

i Material Key. Material, Length, Diameter, Yelocity
B Castlron 100,00 m 100 rmam 1280 m/s
B Asbestos Cement 12300 m 150 mam 1000 mis
B Copper a00 m 12 mm 1260 mds ‘T‘
i Add Edit Remove |
(]9 | Cancel |

The selected data is
displayed, to correlate
click “Ok”, then click “Ok”

again

To add more pipe data, click “Add”
and enter the next material. Click “Ok”
when finished to correlate, then click

“Ok” again.

Up to 10 Multiple pipe entries
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Mixed Material Function HWM

Halma Water Management

40m 125 MDPE 55m 100mm DI 30m 125MDPE

This function is used where a stretch of main to be correlated
contains 2 or more different materials or pipe diam eters, thus

changing the velocity of the pipe to be correlated.

Up to 10 different materials / sizes can be entered  in a single correlation.
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Pipe Data VAN

Halma Water Management
— DigiCALL

File Edit “iew Options Settings Mode Advanced Feat

DEE & 2% RO EL? &

Correlation Result / Pipe Settings

To change pipe details after the first correlation, click on the

“Pipe Settings” icon and change as previously shown, before

re-correlating

A HALMA COMPANY



Leak
position
from RED

ﬁ l 51.0m

Correlation Result

oo

Ele Edit VYiew Options

Settings. Mode Advanced Features

=10 %]

Halma Water Management

Do % meltEi?adalrP0laq?

i~ Comelation Result

Y

i i
-_—
i
0

0 | <= | M| QIQ|
i
/
i~ Interface Unit Status ~ Filter Settings r Correlation Information ~ File Name:
. — Loy High Time Delay | 0.0016 |
i =
S— Y om bl SNR | 21
BT — L Elapsed Time | 00:00-16
Presets
Set Start Poirt I Remave I ID o} = Processing [N

Ready

Leak
position
from BLUE
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Halma Water Management

Interpreting Results
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Interpreting Results E._m

Halma Water Management

Shape of
peak

Cursor

manually adjusted
..|;||‘ ||||
. .

This represents the area in the ground to investiga  te further

Generally:- Broad peaks = poor accuracy
Sharp peaks = greater accuracy

A HALMA COMPANY



Interpreting Results HWM

Halma Water Management

Position of peak

/Large errors ~

_| unless you have a very accurate measurement of velo  city or

Velocity is very important!
Small velocity errors will lead to large leak posit lon errors.

Never dig a hole based on a leak location close to a sensor,

other evidence indicates a leak at that point.

~rmAcMA COMPANY



Interpreting Results HWM

Halma Water Management

Position of peak

|deal leak position is in the central area between  the
sensors but beware of centre correlation.

Velocity has little effect when a near central corr  elation.

Note:- Not Applicable on mixed materials.

In practice about +/- 20% from the centre.
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Halma Water Management

Extra Screen Information
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Halma Water Management

Main Screen

— DigiCALL
Edit

— DigiCALL

Yiew Options  Settings

File Wiew Opkions  Setkings

New Chrl File Edit BUEEMN Opkions  Sett
u | % _opy Texk
Cpen... Zhrl+0 D P % | % S W T|:||:|":|ar'
Save.. Chrl+5 — Copy Graph Stabus Bar |
Save As e Correlation Result v
Correlation Hesult
Export bo QIS I' |
Prink. .. Ckrl+P
Prinkt Prewview
Print Setup...
Exit
= v 11111711
g
File Edit Wiew Options Settings Advanced Feakur
H|§|‘E&I||%1¢Twn5tatinn h
Three Station e
"Enrrelatu:un Result
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— DigiCALL
File  Edit

= & £

View

Carrelation Hes:

-j Battery Level

. ? Fiadio Power

Sengar Connection

- Batteny Lewvel

i ? ? Radio Power

Sengar Connection

Options

Main Screen

File Information

Settings  Mode Title

by

Halma Water Management

File Information =————pe—p [Tt Sie

Svyskem Skatus =

Comment

5':."5|:E|T| InFDrmatlnn |Eu:-rre|atiu:-n at night

Liskening Mode

Beacon Contral » |

|Jzer Reference

|123458?ﬂ

Date Created Time Created
|1a bday 2005 | 10:44
] | Cancel

- Battery Level

i ? Fadio Power

Senzor Connection

- Battery Level
? Radio Power

Senzor Connection

Remotely turn

beacons on / off
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Main Screen WM

Halma Water Management

—

File Edit ‘iew RaEEEGEN Settings  Mode @

N = E é File Information ’
SEEM SLalls  ————
Correlation Bes  System Information

Liskening Mode

Firmware Werzion Status

E]
| Pu/-042-02-2014 [Compatible
.

i | Pw/-042-02-2014 [Compatible
Listening Mode

Sl uﬂ @ |
",
1

Statuz

| Pw/-042-02-2014 [Compatible

Beacon Control b

Cloze
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Main Screen

— DigiCALL
File Edit

Wiew Options BEEWEpeEN Mode Advanced

D E,."' n % Ii COM Pork [ 3
Length Units b= 5

Carrelation Besult Tirne Units k
Fadio Power Ko 1 b
Pipe 3 o

Filkers
Carrelation
Sensor Combination

Welocity Calculation
T THLTET |l|

Sensor, Selection

by

Halma Water Management

Mode Advanced Features Help
oM Port b i Y T T.:i] ﬂ g gy ':?
Length Uniks k
Tirne Units k
Radio Power k |

Parameters
Materials Database
Restore Default Materials Dakabase

Filters

Caorrelation
Sensor Combination

Yelocity Calculation
el

L .|IHI

Sensar 1 Sensar 2 Sensar 1 Sensar 2

[E]

i* i
Cr—
[E]

i i
r—
[E]

i i
r—
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Main Screen HVWM)
Halma Water Management
Start a new _
at Copy text Pipe Beacons off
correlation _
settings 2 Sensors
Save a
_ File info Sensor High Power DigiCall info
correlation 1 combinations 1 1
\ 4 l \ 4 ‘ \ 4 \ 4
NEH S 2% B0 £E2 wa TP O e 2
A 1 A L) A A
Print a 1 I
System info Beacons on -
correlation y Listen
Copy graph Low power 3 SENSOrS

Open a saved

correlation

Filters
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M

Halma Water Management

Filters
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Why Alter Filters ? m

Halma Water Management

1. To improve shape of peak.

2. To “unmask” hidden sources of noise.

Lower frequencies occur on PLASTIC pipes

Higher frequencies occur on METALLIC pipes

A HALMA COMPANY



To Change Filters m

Halma Water Management

_ giCALL
File Edit “iew Options Settings Mode Advanced Features

N

EET LAY IE A

To change from default filter settings, click here

from main tool bar
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Low Cut Off HWM

Halma Water Management

Filter Settings

100
50 Cursor
60 / A low cut off is shown
40
set at 128Hz
20
RE ‘IIII?ZI .
- Move cursor to view
0 cut off position
a0 Cursor value
Type here
L/
0 g | | Type in low cut off
iy 4
/ Frequency [Hz] Curzor Pogition 128 Hz Value
/ Matchk
Lo Cut-off / High Cut-off Lo Cut-off High Cut-off
| 128 W2 | Hz | Hz | He  add | Dol |
[~ Auto Filter D1 07030 03 /Click “Apply”

1 Clear |

Ok

Cancel | ﬁ-pp['r' 4*
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High Cut Off

100

80

]

40

20

Cursor

80

60

40

20

il

Type here

!

Cursor value

\

L

Frequency [Hz)

Curgor Pogition 128 Hz

Loy Cut-off

I

[~ Auto Filker

High Cut-off

Matzh

S 230 405

Loy Cut-off High Cut-off

ITHZ | Hz | He  Add | Dl |

A

1 Clear |

]9

Halma Water Management

A high cut off is shown
set at 128Hz

Move cursor to view

cut off position

Type in high cut off

value

Click “Apply”

Cancel | Apply ﬁ *
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Notch Filter

Halma Water Management

Filter Settings

_I Clear |

100
o A notch filter is shown
60 set between 50Hz &
40
100Hz
20
0
HAEE 100
a0 /Cllck “Add”
60 /
40 T | h . .
) W ype values nere Type in low and high
0 ! / cut off values for
o |
Frequentlu [Hz] Cursor Pozition / Hz the nOtCh
Nu:ut-:h4 /
Lo Cut-off High Cut-off Loy Cut-off Hi% Cut-off /
w0 ke [ 50 He | 0 W Add | Dete |
[~ Auta Filker FAC 2030405 /C”Ck “Apply”
Ok | Cancel | Apply I —

A HALMA COMPANY



To Change Filters

— Filter Settingz

Loy

When selecting a plastic pipe,

High

ad

Hz 150

Fipe Matenal

Fresets

LOFE

O

2
B
C
D

Default

options A to J appear under

the “Pre-sets” heading.

/

Use the down arrow key to quickly

- scroll through varying low frequency

pre-set plastic filter settings.

This option is only on plastic pipes

Halma Water Management
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Halma Water Management

Peak Suppression
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Peak Suppression AN

Halma Water Management

 DigiCALL = 2]

File Edit “iew Opkions Settings Mode Advanced Features Help

LEE & 2% B0 LBL? aa ™7 Q agez ?

Correlation Result

Move cursor  _ | || «— Move cursor

to start point to end point

" -—
i Ll QAR ?

B5.2m 448 m

Interface Unit Statuz Filter Settings Correlation Information File Mame
& o High Time Delay | 0.0443 2
. i 7 B0 e 150 Ha
— Fipe Material SN B Correlation
Peak Supprezzion LDPFE Elapsed Time | 00:00:10

Set End Paint Remove Fresets . START
| 0 j Frocesszing

Press “Set Start Point” then “Set End Point”

A COMPANY

Ready




Peak Suppression

— DigiCALL

el

Halma Water Management

File Edit Wwiew Options Settings Mode Advanced Features Help

eE & 2% 30 B e ™7 0 s ?

A=)

Comelation Fesult

Suppressed area

Y
—
i

i

| o | | QKX
/

E5.3m

Interface Unit Statuz Filter Settings

Correlation Infarmation
] Low Hign Time Delay | 01333 s
. i ?') ) 50 H 180 H.
— Fipe Material SN *1
Feak Suppression LOPE Elapsed Time | 00:00:10
Remove ‘ |F|':;ESEtS ﬂ —

Press “Remove” to put suppressed back into correlat

Reardy

File M ame

Correlatian

START

e

-_
i
:

347 m

ion

—MA COMPANY



Halma Water Management

Calculating Velocity
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Why do a Velocity Check ?

oy
Halma Water Management

Assumea Ve|OCIty ior

Problems each section will be

accurate.

Ideal pipework Overall result good

o

Problem pipework

- A IS

Encrusted or lined pipe

Assumed velocity for iron section may be inaccurate
Velocity of iron section may be difficult to measur e.

Overall result may be poor.

A HALMA COMPANY



Velocity Formula =

Halma Water Management

V=D-2L m/ms
Td

L = Leak position (m) V = Velocity of sound along pi  pe (m/ms)

D = Length of pipe (m) Td = time delay (ms)

A HALMA COMPANY



Calculating In Bracket E._m

Halma Water Management

80m 20m

A
A\ 4
A
v

Created leak noise
Create a leak between sensors

Start Correlation (using usual data input)

Stop Correlation

Remember : More accurate velocity is calculated whe  nthe leak

created is closer to one of the sensors over areas  onable length

A HALMA COMPANY



Calculating In Bracket

— DigiCALL

oM Port
Length Units

NS & &t

— Comelation Result Time Uniks

Fadio Pover

Fipe

Filters

Correlation

Sensor Cormbination

Welociky Calculakion

File Edit Wwiew Options BEEAEEN Mode Advanced |

k

3
3
3
4

~

Enter pipe length between

sensors and click “Next”

Halma Water Management

Select “Velocity Calculation”

Velocity Calculation

Pleaze enter the tatal pipe lenagth

¢ Back I et = I

Cancel

A HALMA COMPANY



Calculating In Bracket

Velocity Calculation

Halma Water Management

|z the known leak bebween the sensors?
* Yes
" Mo

Enter the diztance between the leak and

| 34 m

< Back,

M et

Cancel |

Select “Yes” and
enter the distance
of the leak from the
Red sensor and

click “Next”
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Calculating In Bracket

Yelocity Calculation

Halma Water Management

The calculated velocity is:

I 1.21 MM

The calculated

[ Check to store the velocity

Enter a diameter for the pipe

20 mm

Select the pipe material

Ductile [ran

< Back

Finizh

Cancel

velocity is displayed
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Calculating Out Bracket m

Halma Water Management

100m

Created leak noise /

Create leak outside of either sensor
Start Correlation (using usual data input)

Stop Correlation

A HALMA COMPANY



Calculating Out Bracket E._m

Halma Water Management

_ DigiCALL
File Edit Wwiew Options BEEAEEN Mode Advanced |
NEH & Byt compot b
Length Units k

— Comelation Result Time Uniks 3
3

3

- Select “Velocity Calculation”

Fadio Pover
Fipe

Filters
Correlation

Sensor Combination m—
Yelocity Caloulation ¥elocity Calculation | X

Pleasze enter the tatal pipe length

/Iﬁm

7

Enter pipe length between

sensors and click “Next”

¢ Back I M et > I Cancel
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Calculating Out Bracket

Halma Water Management

Velocity Calculation

|z the known leak between the zenszors?

 Yes
* Mo

Enter the distance between the leak and

o

| < Back

Mext »

Cancel

Select “No” and

click “Next”

A HALMA COMPANY



Calculating Out Bracket m

Halma Water Management

Yelocity Calculation

The calculated velocity is:

122 mims The calculated

[ Check to store the velocity VGIOCity IS dlSplayed

Enter a diameter for the pipe

I a0

Select the pipe materal

IDuu:tiIE Iron ;I

< Back Finizh Canicel
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Velocity Results

If velocity results fall into the figures below the

an indication of material type :-

Iron

Steel

Copper

Lead

Asbestos Cement
PVC

Polythene

1.35
1.30
1.20
1.10
1.10
0.50
0.20

by

Halma Water Management

y can give

A HALMA COMPANY



Halma Water Management

Post Processing
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Post Processing 5205

Halma Water Management

Providing the correlation was saved, enables the us  er

to changes certain parameters at a later date like -

Pipe material
Pipe diameter
Distance
Velocity

Filters

A HALMA COMPANY



Halma Water Management

Regression Analysis
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Regression Analysis 5%

Halma Water Management

Coxelation Besull

i

T

Cozxe lation Besult 2

Coxelation Besult S

Leave one sensor static and undertake minimum of
3 correlations at different distances, saving each
as a separate file.

Measures time delay against distance.
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Halma Water Management

Regression Analysis

— DigiCALL

— Select “Regression Analysis”

WIS Y
I

" Cormelation Result

Diagnoskics

Regression Analysis |z|

File Static Sensor  Data

— Regression Graph

Length {m)
Select “Add,’ and Select -400 Tirne Delay (s 200
i 1 _CFDirI::r:tlr:: e | H;:;:;:to:dﬂv:::ity (mms] |—
th e fl rSt CO rre I atl O n \ Time delay [mz) I Distance from static sensor [m) l—
previously saved and click Foe st 1) | —

“Open”

eeeee

Cloze
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Regression Analysis AN

Halma Water Management

Select static sensor...

Static Sensor
I_ i IF i I_ i r ﬁ

.
—

aE.

Select the static sensor for your test, the one whi ch remained

In the same place throughout. Click “Ok”
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Regression Analysis

Halma Water Management

Regression Analysis |X|

File  Static Sensor  Data

— Regression Graph

Length {m)
T 200.0

=

.:x

T 1000

—

-400

Time Del

ay (ms) 400

— Comelation D ata

Regrezzion Result
Filename I Linearl Calculated velocity [mdms] I
Time delay [ms) I -1.433600 Distance from static sensor [m) I
Fipe length [m] I 8.50 Static sensor Red
— Rearezzion Data Cantrol
Add Remove | 4 | ¥ |

Cloge |

The 1st result is

_ plotted, click “Add”
and select the 2nd
file saved to be

plotted
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Regression Analysis 5%

Halma Water Management

Regression Analysis

File Static Semsor  Data

— Fearezzion Graph

Lenath {rm
- 2000

The 2nd result is
plotted, click “Add”

—and select the 3rd

file saved to be

-400 Time Delay {ms) 400

plotted

— Correlation Data — Regression Result

Filename I Linear Calculated velocity [mdms) I 3.295838
Time delay [ms) I -1.433600 Diztance from static sensor [m) I 1.887501

Fipe length [m] I 8.50 Static zenzor Red

— Flearezzion Data Control

Add Remove | <| >|

Close |

A HALMA COMPANY



Regression Analysis 5%

File Static Sensor  Data

— Rearezzion Graph

Regression Analysis |X

Halma Water Management

All plots should

have the line drawn
between them or be

very close to the line

Length ()
T 200.0

T 1000

-400

Tirme Delay {ms)

400

— Correlation D ata

Filename I Linzarl
Time delay [ms) | -1.433600
Fipe length [m) I B.50

— Regression Result

Calculated velocity [m/ms]
Distance from static zensor [m)

Static genzor

I 1163887

I 3.844564

Fed

The 3rd result is
T plotted

The end correlation

result and calculated

— Regreszion Data Control

Add Remove | <| >|

Cloze |

velocity are shown

here
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Halma Water Management

Three Station Correlation
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Three Station Correlation LW

Halma Water Management

W”y use g ouEsEahons ’

- Obtain 3 correlations in a single site visit

- More correlations = More confident result

- Automatic out of bracket velocity check

- Don’t need to know pipe diameter

Only Rule .......

The outstations must be used in the same order
every time from left to right, Red, Blue Yellow.

Can’t be used on a “T” section of pipe
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— DigiCALL
File Mode

Three Station Correlation

=] 7T e | Q—

L

Halma Water Management

Remember to have

blue in the middle

Click on “Three Station

Ealkfan G Three Station Mode
IC Fled.-"BI " BlueAvellow " Red*elow " Result
Filter Settings Caorrelation Information Caorrelation Fesult Calculated Yelocity
Ly Cut-off Elapzed Time Time Delay ms mims
High Cut-off Tocessin SHR
Carrelate
Sustemn Status

K

A6

Mode”

Slightly different
correlation screen

appears

"~ Click “Start”
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Three Station Correlation WM

Halma Water Management

Three-station Setup Page 1 x|

Enter the distance between the red and blue sensors:

Prompts for distance between

ﬁ red and blue, enter and click “Next”

Three-station Setup Page 2

Enter the distance between the blue and yellow sensars:

! p Prompts for distance between
blue and yellow, enter and click “Next”
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Three Station Correlation WM

Halma Water Management

Confirm that entered data is correct:

0.00 50,00 130.00

! ! | Shows a summary of distances,

click “Next”

Select filters for pipe material

seetmroet [ ~ Enter the material name for the chosen

Default high cutoff (Hz] [OPEN

filter range to use, click “Finish” and

correlation will begin

< Back Finish Cancel
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Three Station Correlation WM

Halma Water Management

RIS

Eile Mode

I IR R T ekl

~ Comelation Graph

Correlations will appear,

to view click on the

p—

different sensor

« Fedibig C Ble/Vebo! <ozl C R
~ Filter Settings ——— [~ Conelation Information Correlation Result - Calculated Velocity———————————— C O m b I n at I O n S "
Low Cutoff | OPEN 7 Elapsed Time | 00:00:22 Time Delay| 000 ¢ | 2224 mls
HighCutoff | OPEN 1z Processing SNR | 71 ot
T jate

— System Status

e = i = @ = s | Once agood peak has
established on all click

Ready [ hom[

“Stop”
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Three Station Correlation LW

Copc N
Eile  [Mode

Halma Water Management

Ied =% R aeFEi?aalr v 0] ?]

- Cormrelation Graph
BE .41 53.59 .
Click “Result”
, to view leak
/ »
positions
Ta18 86 .82
m
T Red/Blue  Blue/vellow " Red/Yellow
— Filter S.éttingﬁ— Carrelation Infarmation Carrelation Result ~ Calculated Yelocihy
Low Cut-off Hz Elapsed Time | 00:00:33 Time Delay 3 | 1877 s Calculated
High Cut-off Hz Frocessing SHR o \~
— Lomelate-
— System Status Ve I OCIt
-:r i-i i-i :ﬂ e ‘ y
=} = b =)
e NG o i LY

Ready

[ ow [
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el

Halma Water Management

i MCDUpdater

NPT Port Settings  Help

Select DigiCALL for
Interface unit

Base Station
gk Skakion

Ci
E

Firmware: wersiar: Select correct Comm Port

it MCDUpdater
File

Uit Tope

Port Settings  Help

v COM1 '
COMZ

Boot gector » COM3

COr4

— Current Verzio

Firrnware wer

Uzer Defined

Saftware verzion:
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i MCDUpdater

Halma Water Management

Select Update for current version

Browse for new firmware version
and select file (from web site)

Select Program

A HALMA COMPANY



LIV

Halma Water Management

i MCDUpdater

File BAISEYEN FPork Sekttings Help

Select Out Station

Ci Base Skation :

[ Digicall Select correct Comm Port

Firmware version:

Note :- Remember to do
7 MCDUpdater both Red & Blue
File  Unit Tupe | Port Settings  Help outstations and Yellow

v COM1

- Curert Versio It where applicable
Boot gector » COM3

COr4

Firrnware wer

Uzer Defined

Saftware verzion:

A HALMA COMPANY



i MCDUpdater

Halma Water Management

Select Update for current version

Browse for new firmware version
and select file (from web site)

Select Program

A HALMA COMPANY



Halma Water Management

Sources of Error
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Sources of Error E._m

Halma Water Management

Remember the GOLDEN RULE

Rubbish In = Rubbish Out

The more human error cut out the

better the possibility of a good result

A HALMA COMPANY



Sources of Error m

Halma Water Management

O Poor Measurement

O Wrong Material

O Wrong Pipe Diameter

O Parallel Mains (Correlating Different Mains)
O Mixed Materials

O Tee Connections

Q Poor Sensor Contact
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Sources of Error m

Halma Water Management

A correlator is nota “Magic Box” that will find
every leak, noise must be detected at both
sensors for a correlation to be good.

That's science !!

Never dig on a correlation peak until

confirming with ground sounding.
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